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PROVISIONAL SPECIFICATION. 
Improvements in Projectiles for Small Arms. 

We, Richard Tbtlet Glazebrook, D.Sc, C.B., and Walter Rosenhain, 
B.A., D.Sc, both of The National Physical Laboratory, Teddington, in the 
^ Countyof Middlesex, do hereby declare the nature of this invention to be as 
'follows: — 

5 This invention relates to projectiles for small arms. 

In general it is the present practice to form such projectiles with a cupro- 
nickel or other envelope having the interior filled mainly with lead but with 
the nose or forward end portion filled with aliiniiniuni for the purpose of 
ensuring that the centre of gravity of the projectile will be towards the rear 

10 or base end thereof . 

The object of the present invention is to obviate the necessity for the use 
of the aluminium tip or nose fillino' while at the same time existing standards 
of design and charges may be retained with little or no modification, so that 
by means of the invention the cost of the process of manufacture will be very 

1,5 materially diminished and a class of labour not hitherto available for the 
manufacture of such projectiles as constructed hitherto mav be with advan- 
tage employed for the manufacture of projectiles in accordance with the 
invention, this being a consideration of great importance when a veiT large 
output is a vital necessity. 

20 According to our invention we form our projectiles with any usual or 
<lesired 'envelope, the nose or forward ])ortiou of which is filled with pottery, 
earthenware or other silicates or compounds or mixtures of silicates or other 
material or materials of a specific ornvity sufficiently appioxiniating to that 
of aluminium so that when used j'or the f'onvard portion of ihe fillino- it sliall 

25 not materially affect the bcliaviour of the bniiet in use. llie rearward portion 
of the projectile being filled with lead or other usunl material. 

In carrying our invention into ettect wIkmi producino- an ordinaiy rifle 
bullet, tor example, we employ a cupro-nicktd or other envelope, the forward 
portion of wliich is filled with pottery, earthenware or other silicates or com- 

30 pounds or mixtures of silicates or other material or materials which is or 
may be made of a specific gravity approximatelv equal or approxinialint*- to 
that of aluminium, the rear portion beinjr filled as is usual with lead "and 
the pjoportions of lead and earthenware or the like beino' approximatelv equal 
to the proportions of lead and aluminium as used in the (»rdinarv standard 

3o rifle bullet so that the position of the centre of irravitv of the pi-ojectile in accord- 
ance with this invention will not differ or will not' differ materiallv from that 
[I'rice Gd.] 
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of the standard projectile, with th<^ result that existing standards of desir^n 
and cliurge.s may be adopted with little or no niodifi.ation without in anv 
way inipairing or interfering with the eflicicucy an<l utililv of the proiectile 
It IS to he understood that (he invention is .,„t to he confined to any 
particular material which may he employed in snh.s(i(ution for aluminium 5 
provided on y hat its specific gravity is or may he made sufficiently Ippiox" 
mating to that of aluminium, so that it shall not materially affect the 
behaviour of the bullet in use and provided also that it is S a streulth 
sufficient to resist successfully the forces that act upon it during the fillin/of 
the bullet and y^hen the bullet strikes a hard objec t, so that the filling mav 10 
not become displaced during firing or afterwar.i;. a.wl we modify the foSi 
and design of our projectile and the metho.l of constructing the same o s™ 

II:: ^:^S']:i:^.r - -^^^ 

Dated this 17th day of July, 1910. ,3 

MARKS & CLERK. 


COMPLETE SPECIFICATION, 
Improvements in ProjectUes for SinaU Arms. 

B.A. D.Sc, both of Ihe National Physical Laboratory, Teddington, in the on 
County ot .u.ddlesex, do hereby declare the nature of this invention ami in 
..hat manner the same is to be performed, to be particularly described and 
ascertained in and by the following statement:— * 

» This invention relates to projectiles for small arms 

Lui^nf'T/ PT'''-* P'^*"*^*?^ *° ^""""^ ''''^ projectiles with a cupro- 05 

nnc / envelope having the interior filled mainlV with lead but vdth 
^he nose or forward end portion filled with aluminium for the purpose of 

Lf'^t* ''1'^^''* ^'i- invention is ih obviate the necessity for the use 

I °f *'^«.»'"'""}»«?^ tip or nose filling while at the same time existing standards 
of design and charges may be retained with little or no mo<lificati!n so that 
•.by means of the invention the cost of the process of manufactiu? wHl it yen- 
d'nnnished and a class of labour not hitherto av lal, e ^ li 
manufacture of such projectiles as constructed hitherto may with adva ita ^ 
be employed for the manufacture of projectiles i„ ncc .r.la. ce witl £ 

According to our invention we form our projectiles with anv usual or 

In the acrompanving flra winces • 

inveS,'JhiL"'^'""''' ^-i-'''^ — to the 

Figures 2 and 3 are an elevation and plan of the potteiy or like tip. 50 
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In carrying our invention into effect as illustrated and when producine an 
ordinaiT rifle bullet, for example, we employ a cupro-njckel or other 
envelope a, tlie foiwanl portion of whicii is filled \vilh pottery 6, earthenware, 
cement, filass or other .silicates or coinpouniiror mixtines of Vilicates^W^ 
5 or are oi are made of a specific irravity approximately equal or appi-bxiraating to 
thai ot aluminium, the rear portion being filled as is usual with lead c and 
the proportions of lead and earthenware or the like being approximately 
equal to the proportions of lead and aluminium as used in the ordinary 
standard rifle bullet so that the position of the centre of gravity of the pro- 

10 jectile in accordance with this invention will not differ, or will not differ 
materially, from that of the standard projectile, with the result that existing 
standards of design and chai-ges may be adopted .with little or no modification 
without in any way impairing or interfering with the efficiency and utility 
01 the projectile. ' ^ 

15 It is to be understood that the invention is not to be confined to any 
particular silicate or silicates or mixture or compound of the same which are 
to be employed in substitution for aluminium provided only that its specific 
gravity is or is made sufficiently approximating to that of aluminium, so 

on -IV f'^all not materially affect the behaviour of the bullet in use and pro- 

^0 vided also that it is of a strength sufficient to resist successfully the forces 
that act upon it during the firing of the bullet and when the bullet strikes a 
hard object, so that the filling may not beconie displaced during firing or 
afterwards, and we may modify the form and design of our projectile and 
.""^ u °j ^constructing the same to suit the particular filling material 

25 that may be adopted or the purpose for which the projectile is to be employed. 

Haying now particularly described and ascertained the nature of our said ~ 
invention and in what manner the same is to be performed, we declare that 
what we claim is: — 

* ^" projectile comprising a cupro-nickel or other envelope, the nose or 
forward portion of which is filled with pottery, earthenware, cement, glass or 
other silicates or compounds or mixtures of silicates which is or are or are made 
of a specific gravity equal to or sufficiently approximating to that of 
aluminium, so that when used for the forward portion of the filling it shall 
not materially affect the behaviour of the bullet in u.se, the rearward portion 
Is ^^scf^id ^""^ ^"^'^ ^'^^ "material, substantially 

2. An improved projectile substantially as hereinbefore described with 
reterence to the' accompanying drawings. 


40 


Dated this IGth day of January, 1917. 


MARKS & CLERK. 
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